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4a) Of the above claim(s) is/are withdrawn from consideration. 

5) ^ Claim(s) 3 and 19 is/are allowed. 

6) IEI Claim(s) 2.4.8 and 18 is/are rejected. 

7) ^ Claim(s) Sand 6 is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 12 April 2004 is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held In abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)S Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)^ All b)n Some * c)^ None of: 

1 .□ Certified copies of the priority documents have been received. 

2. ^ Certified copies of the priority documents have been received in Application No. 10/052.525 . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attach ment(s) 

1 ) ^ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) □ Information Disclosure Statement(s) (PTO/SB/08) 5) □ Notice of Informal Patent Application 

Paper No(s)/Mail Date . 6) □ Other: . 

'TOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100102 



Application/Control Number: 10/821,913 Page 2 
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DETAILED ACTION 

1. This action is in response to the communication filed 
9/14/2009. 

2. In view of applicant's amendment to claim 4 of application 
11/682841, the statutory rejection of claim 8 under 35 U.S.C. 
101 is withdrawn. Applicant's amendment to the claims with 
regard to the claim objections to claims 2, 3, 8, and 18 is 
accepted. Upon further consideration, any previous indication of 
allowability with regard to the claims is withdrawn except for 
those claims indicated as allowable in this office action. 

Response to Arguments 

3. Applicant's arguments with respect to claims 2 and 8 have 
been considered but are moot in view of the new ground (s) of 
rejection. 

4. Applicant's arguments, see page 2 of the Remarks, filed 

9/14/2009, with respect to the rejection(s) of claim(s) 2 under 
35 U.S.C. 103(a) have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon 
further consideration, a new ground (s) of rejection is made in 
view of Van Den Berg (US 6,313,627). 
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Claim Objections 

5. Claim 4 is objected to because of the following 
informalities : 

6. As to Claim 4, 

7. The phrase "a second center line of the top side and the 
bottom side" as recited for example on line 2 under claim 
feature (e) is awkward in that a first center line of the top 
side and bottom side has not been previously introduced. 

8. Appropriate correction is required. 

Claim Rejections - 35 USC §102 

9. The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one 
year prior to the date of application for patent in the United States. 

10. Claim 2 is rejected under 35 U.S.C. 102(b) as being 
anticipated by Van Den Berg (US 6,313,627). 
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11. 

12. As to Claim 2, 

13. Van Den Berg discloses a plurality of magnetoresistance 
effect elements (El and E2) , each including a spin valve film, 
the spin valve film including a free layer (soft / measurement 
layer (7)), a spacer layer (6), and a pinned layer (5) whose 
magnetization direction is pinned ((Column 4, Lines 9-48) and 
(Figures 1 and 2), wherein the layers are successively laminated 
on a substrate of a signal chip (Figures 1 and 2), the substrate 
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having a rectangular shape which has two sides along an X-axis 
and two sides along a Y-axis (Figure 2), the X-axis and the Y- 
axis being perpendicular to each other in plan view (see the 
above figure in paragraph 7 of this office action / note the 
lines drawn) , each of the magnetoresistance effect elements 
having a resistance value that changes in accordance with a 
relative angle formed by the magnetization direction of the 
pinned layer and a magnetization of the free layer (Column 4, 
Lines 9-48), the magnetic sensor being formed in such a manner 
that the plurality of the magnetoresistance effect elements are 
provided on a single plane ( (Figures 1 and 2) and (Column 4, 
Lines 39-67) and (Column 5, Lines 1-40)), the plurality of the 
magnetoresistance effect elements are placed symmetrically with 
respect to center lines of the rectangular shape (see the above 
figure in paragraph 7 of this office action / note that both 
sensors are placed symmetrically about both the X-axis and Y- 
axis lines) , one of the center lines is a center line of the two 
sides along the X-axis and perpendicular to the Y-axis and the 
other of the center lines is a center line of the two sides 
along the Y-axis and perpendicular to the X-axis (Figure 2 / 
also note the above figure in paragraph 7 of this office 
action) , and the pinned layers of at least two of the plurality 
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of magnetoresistance effect elements have pinned magnetization 
directions that cross each other (note ml and m2 of Figure 2) . 

14. Claim 8 is rejected under 35 U.S.C. 102(b) as being 
anticipated by ADELERHOF (WO 00/79298) . 




15. 

16. As to Claim 8, 
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17. ADELERHOF discloses a plurality of magnetoresistance effect 
elements (61-64 and 61' -64'), each element including a spin 
valve film, the spin valve film including a free layer, a spacer 
layer, and a pinned layer having a pinned magnetization 
direction (Page 19, Lines 3-21), each magnetoresistance effect 
element having a resistance value that changes in accordance 
with a relative angle formed by a magnetization direction of the 
pinned layer and a magnetization direction of the free layer 
(Page 19, Lines 3-21), wherein the layers of each of the 
magnetoresistance effect elements are successively laminated 
directly on a single substrate of a single chip ( (Page 19, Lines 
29-30) and (Page 20, Lines 1-5)), an X-axis group of four of a 
plurality of the magnetoresistance effect elements constructs a 
signal X-axis magnetic sensor for detecting a magnetic field in 
an X-axis direction (see bridge (69) in Figure 6), and all of 
the magnetoresistance effect elements of the X-axis group having 
pinned magnetization directions of the pinned layers parallel to 
each other (Figure 6) , the X-axis group of magnetoresistance 
effect elements construct the X-axis magnetic sensor by full 
bridge connection (Figure 6) , and the pinned magnetization 
directions of the X-axis group of magnetoresistance effect 
elements are in the X-axis direction (Figure 6) , a Y-axis group 
of four of a plurality of the magnetoresistance effect elements 
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constructs a single Y-axis magnetic sensor (see bridge (60) in 
Figure 6) for detecting a magnetic field in a Y-axis direction 
perpendicular to the X-axis direction and all of the 
magnetoresistance effect elements of the Y-axis group have 
pinned magnetization directions of the pinned layers parallel to 
each other (Figure 6) , the Y-axis group of magnetoresistance 
effect elements construct the Y-axis magnetic sensor by full 
bridge connection (Figure 6) , and the pinned magnetization 
directions of the Y-axis group of magnetoresistance effect 
elements are in the Y-axis direction ((Figure 6) and (Page 19, 
Lines 3-21) ) . 

Claim Rejections - 35 USC §103 

18. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

19. The factual inquiries set forth in Graham v. John Deere 
Co., 383 U.S. 1, 148 USPQ 459 (1966), that are applied for 
establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 
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1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and 
the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent 
art . 

4. Considering objective evidence present in the 
application indicating obviousness or nonobviousness . 

20. This application currently names joint inventors. In 
considering patentability of the claims under 35 U.S.C. 103(a), 
the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered 
therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to 
point out the inventor and invention dates of each claim that 
was not commonly owned at the time a later invention was made in 
order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior 
art under 35 U.S.C. 103(a). 

21. Claim 4 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over ADELERHOF (WO 00/79298) . 
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23. 

24. As to Claim 4, 

25. ADELERHOF discloses eight magnetoresistance effect elements 
including a first through an eighth element, each of the 
elements including a spin valve film, the film including a free 
layer and a pinned layer, the pinned layer having a pinned 
magnetization direction ( (Page 1, Lines 9-26) and (Page 13, 
Lines 10-20)), the layers are successively laminated on a 
substrate of a single chip ( (Figure 11/ note that this is a 
circuit level layout and thus must be on a substrate/wafer / 
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additionally note Figure 9 has similar dotted cut lines and 
describes the sensors on a wafer together (Page 20, Lines 24- 
27))), the substrate having a shape which has a left side along 
a Y-axis, a right side along the Y-axis, a top side along an X- 
axis, and a bottom side along the X-axis in a plan view, the X- 
axis and the Y-axis are perpendicular to each other (Figure 11 / 
note that any shape includes this feature) , and each of the 
elements has a resistance value that changes in accordance with 
a relative angle formed by a magnetization direction of the 
pinned layer and a magnetization direction of the free layer 
((Page 1, Lines 9-26) and (Page 13, Lines 10-20)), the magnetic 
sensor being formed in such a manner that the magnetoresistance 
effect elements are provided on a single plane (Figure 11 / note 
that this Figure discloses a circuit level layout) , and 
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ajd t'ch \wi iiist L-niv. i ii. ('Itiu t i. ?!i is,iu -idc lh<. iijst t.ciii^. IiilKuu 

pei pt^tkltvaLu I Ml V "i \\t art. ^. d ! m eVnu nt ha% jr§ a pin;n<;d raagrii-ti/atKin direction of s^id 

tmt elenieat s ptnneti Javcr in a diR.'cUon ot the X-axts; 

(bs said scc^id eknle^lt beii^g formed at a fwsiUon closer to the left mik tha^l the right 
Mdf j^d above th-e tsiM vjenttrt line, and satd "-trcond etement has m$ a pimwd raa^v't./atH^n 
direction oi said second eiemem s pinned byer m the direction at the X-axjs; 

?c) third eicmcttl being iomied at a posttson closer to the iight side than ihe IcU ^ide 
and above the first center hue. and saia thiid, elemeTit having a psnned magiietszatsori direction ot 
said third eleiTient's pinned h^yer m the airecuon oi the X-axis; 

(J) s^id fourth dement beuig tot nied at a portion close- to the 'i^ht hide (haa the loft 
Mdt a Ki btiow the (t.^i (.ttite I' a J s * J i.\i\tk tlesnei l havi a ■>uired ;na|jneti;?atton 
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be t)o 1 1 1'\ t (hcK it fo {ho X axss. and s.itd dth cifi«ent haxmg a pinned raagnett/ation ditxxtsoM 
of said i jtth esenient's pmned lavenii the dTrection of the Y-axis; 

ifi said Hixth dement being formed at a position closer to the top side tlian the bot(x->ni 
side and right ot the second center unc, and said sixth element having a pmned magiiettzatioii 
direction of said sixth element's pinned layer in the direction ot the Y-axis; 

ig) -taid seventh dement being fonned at a position closer tv the bottom ie thw the top 
side aid nghf ot the record center 'nv and said sc\cnth element havjn>i a p otied niae,roti:(ai'on 
dirtxf onot . jd ' ^ c i t ed 1 1 i ^ ^ c pj tbL \ .t^is ad 

<h! skKUuhekt\ t Iv Lt in" f p k U'>t v ost j to tht bottom m*. e th m ne lop 
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cifeui on ot N.^id eighth e.en etM s pffsneiL. ijei ir ihe dtsecnon ot the > .i\ s 

26. 

27. (for the above eight elements see the above marked up 
Figure 11 in paragraph 19 of this office action / with regard to 
the pinned directions, note that Figure 11 is a matrix of the 
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sensor shown in Figure 10 which can be seen in the above 
paragraph 18 of this office action. 

28. ADELERHOF does not disclose with regard to Figure 11 that 

the substrate has a rectangular shape. 

29. However, it would have been obvious to a person of ordinary 
skill in the art at the time of invention to utilize a 
rectangular shaped substrate like what is disclosed in Figure 10 
of ADELERHOF as it would have been obvious to try various shapes 
and furthermore it would have been obvious to change the shape 
to utilize a rectangular shaped wafer given the above disclosure 
and teaching of ADELERHOF in order to minimize excess 
semiconductor material around the sides of the sensors that is 
unwanted or unneeded and thus reduce cost (note KSR 

International Co. v. Teleflex Inc. (KSR), 550 U.S. , 82 

USPQ2d 1385 (2007) - MPEP 2143(E) / and MPEP 2144.04(B)). 

30. (It is noted that there is a limited number of shapes that 
a wafer can have, and it is desirable to have the above 
rectangular shape for the reasons stated above. Furthermore, 
any placement of what is disclosed in Figure 11 on a substrate 
will allow for the above placement, axis, and center line 
requirements of this claim. Finally, the Examiner notes in view 
of the previous arguments that the use of the phrase "a magnetic 
sensor" as recited in the preamble is a broad recitation, and 
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while what is disclosed in Figure 11 may be disclosed to have 
cut-out lines, any combination of individual elements/sensors 
constitute a magnetic sensor as recited in the above claim. 
Applicant is not claiming or positively reciting that these 
eight sensors are interconnected together or that they are 
utilized together to sense a magnetic field) . 

31. Claim 18 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over ADELERHOF (WO 00/79298) in view of Van Delden 
et al. (Van) (US 6, 100, 686). 

32. As to Claim 18, 

33. ADELERHOF does not disclose the Y-axis sensor is disposed 
within an area defined by the X-axis sensor. 

34. Van discloses one magnetic sensor bridge (a Y-axis sensor 
is disposed within an area defined by another magnetic sensor 
bridge ((Figure 2) and (Column 4, Lines 22-27). 

35. It would have been obvious to a person of ordinary skill in 
the art at the time of invention to modify ADELERHOF to include 
the Y-axis sensor is disposed within an area defined by the X- 
axis sensor given the above disclosure and teaching of Van in 

order to utilize a small a space as possible for the sensor, 
provide a compact sensor, and to minimize the amount of material 
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(for a casing) needed to surround the sensor, thus reducing 
cost . 

Allowable Subject Matter 

36. Claims 3 and 19 are allowed. 

37. Claims 5 and 6 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base 
claim and any intervening claims. 

38. The following is an examiner's statement of reasons for 
allowance : 

39. As to Claim 3, 

40. Please see the office action of 3/24/2009. 

41. As to Claim 5, 

42. The primary reason for the allowance of claim 5 is the 
inclusion of the first to fourth elements construct an X-axis 

magnetic sensor for detecting a magnetic field in the direction 
of the X-axis by full bridge connection of the first to fourth 
elements, and the fifth to eighth elements construct a Y-axis 
magnetic sensor for detecting a magnetic field in the direction 
of the Y-axis by full bridge connection of the fifth to eighth 
elements. It is these features found in the claim, as they are 
claimed in the combination that has not been found, taught or 
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suggested by the prior art of record, which makes this claim 
allowable over the prior art. 

43. As to Claim 19, 

44. The primary reason for the allowance of claim 19 is the 
inclusion of 

till nf SiiiJ ^ii'Ki ol mag'ietojeN stance o'ftvf £.*3t'mv.' hi lui i,oup M to l -iDfiD^e 
J ^»folt|^i s if utK'ifw -en^o! h\ full hndge connection oi the foiir eli^monts the single axis 
magBeiic semor h^im: 

an X a\ N >r !gp<tK x<.'p-i' tm Udctt ri^ <un,jgm tn k-kt along \ rvis v^lxf m 
^aki p.riiied niagnt'O^atiun tiiiticiions ul t;ie pnu^tiiS i;t>cis ot the kur eleuie lt^ 
are paiallei to each other and ami -parallel between two of the four eJements 
placed symmetrtcailv %vsl:h respect to the ceRter hse of the two siaes along the 
Y-axis Md perpendicular to the X-axis, or 

a Y-axis magnetic sensor for detecting a magnetic field along the Y-axis, w'herein 

said pinned magnetization directions of the pinned layers of the four elements 
are parallel to each other and anti-parallel between two of the four elements 
placed symmetdcally with respect to the center line of the two sides along the 
X-axis and perpendicidar to the Y-axis, 

It is these features found in the claim, as they are claimed in 
the combination that has not been found, taught or suggested by 
the prior art of record, which makes this claim allowable over 
the prior art. 

45. Any comments considered necessary by applicant must be 
submitted no later than the payment of the issue fee and, to 
avoid processing delays, should preferably accompany the issue 
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fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

46. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to DAVID M. 
SCHINDLER whose telephone number is (571)272-2112. The examiner 
can normally be reached on Monday-Friday (8 : OOAM-4 : 30PM) . 

47. If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Patrick Assouad can be 
reached on (571) 272-2210. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 
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48. Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . If you would 
like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

David M. Schindler 

Examiner 

Art Unit 2858 

/D. M. S./ 

Examiner, Art Unit 2858 
/Patrick J Assouad/ 

Supervisory Patent Examiner, Art Unit 2858 



